Correlation and dating of widespread rhyolite tephras erupted from Taupo Volcanic Zone, North Island, New Zealand, provides remarkable opportunities for correlating marine and terrestrial records of Quaternary environmental changes. Tephrostratigraphy, magnetostratigraphy and biostratigraphy of emergent marine sediments in Wanganui Basin allows correlation of strata to the isotope record of deep sea cores, with a precision of better than one isotope stage. 
I. Introduction
Partly because of concerns about future global warming, there is currently much interest in the causes of Quaternary climatic changes, and their environmental responses. This interest has led to an increasing demand for precisely dated Quaternary records, so that theories of climatic change can be quantitatively tested against independently dated geological sequences.
The Milankovitch (astronomical) theory is considered by many to provide an accurate chronology for Quaternary climatic changes, based on variations in the earth's orbital parameters (obliquity, precession and eccentricity.). As a consequence there is a tendency to apply the astronomical chronology to isotope records in deep sea sediments, and to "tune" the isotope stratigraphy to orbital variations (e. g. Hays et al., 1976 ; Imbrie et al., 1984 ; Shackleton et al., 1990 appears to have been produced on a regional scale, and soil development occurred. A 15 m thick, 500 ka record of loess accumulation near Wanganui in the North Island is the longest such record yet documented in the Southern Hemisphere (Pillans and Wright, 1990) . The site occurs immediately inland of a broad flight of marine terraces, at an elevation of 400 m above present sea level (see Fig.  3 ). Eleven loess layers, labelled from youngest to oldest L 1 to L 11, are recognised (Fig.  4) . Stratigraphic relationships between loess and dated marine terraces near Wanganui are summarised in Fig. 4 . Here, as elsewhere in the North Island, the loess is non-calcareous quartzose feldspathic loess with a high volcanic content (often referred to as tephric loess), Basin, showing marine terraces and ages (Pillans, 1983) , thermoluminescence ages (Berger et al., 1992) , plant phytolith data (Rondo et al., 1994) , quartz content (A. Palmer pers. comm., 1993), and correlations with oxygen isotope record of deep sea cores (Imbrie et al., 1984) (Fig. 4) Pillans and Wright (1992) described the tephrostratigraphy of three marine cores located between 50 and 100 km offshore from Coromadel Peninsula in western Bay of Plenty (Fig. 1) . Several rhyolitic tephras from TVZ occur in the cores (Fig. 5) , which allow a c. 60 ka chronostratigraphy to be established.
The tephra layers, in conjunction with other lithological changes (e. g. alternations between pelagic and hemipelagic sediment), permit excellent intercore correlation (Fig. 5) .
Oxygen isotope analyses from core S 794 and pollen analyses from core S 803 show terrestrial vegetation changes in broad corrrespondence with global ice volume changes during isotope stages 1, 2 and 3. Most of the pollen is asuni-ed to have been transported to the site from areas north of Coromandel Peninsula (Fig. 1 Shackleton et al., (1990) . This involves establishing direct links between marine and terrestrial records using, as precise stratigraphic markers, the widespread rhyolitic tephras erupted from Taupo Volcanic Zone (TVZ). There core S794 (Pillans and Wright, 1992 ; C. S. Nelsion pers. comm., 1993) . Pollen data and lithostratigraphy for core S803 (Pillans and Wright, 1992 ; M. S. McGlone pers. comm. 1993) Pollen data are percentages of a pollen sum that includes all woody palnts and non-wetland herbs, and excludes wetland and aquatic plants and all fern spores except Pteridium esculentum. wide-ranging precise correlation between onshore and offshore strata is therefore great.
Where such tephras can be dated at on-land sites, the resultant ages can then be transferred by tephra correlation to deep sea cores for which an isotope stratigraphy is available. At the same time, dated tephras can provide a chronostratigraphic framework for on-land paleoclimate records (e. g. pollen andloess).
The most voluminous New Zealand eruptions (typically those exceeding 500km3) occur in deep sea cores more than 1,000 km from source, particularly east of New Zealand. These largest eruptions include Kawakawa Tephra (22.6 ka), Rangitawa Tephra (340 ka) and Potaka Tephra (1.0 Ma), each of which allows precise correlations with isotope stratigraphy in deep sea cores (isotope stages 2, 10 and 28 respectively).
Fission track (Alloway etal., 1993) and°Ali" Ar ages (Shane, 1994) (Fig. 1 ) and elsewhere in New Zealand (cf. Hendy and Wilson, 1968) .Nettlebed Cave, the deepest known cave in the Southern Hemisphere, contains speleothems of reverse polarity (Williams, 1991) and could yield a paleoclimate record longer than the 500 ka Devils Hole record (Winograd etal., 1992) from Nevada, western USA. Unlike Devils Hole, groundwater moving through the Nettlebed system is of local origin, and not subject to lag times of thousands of years between the time the water arrives at the surface as rainfall and the time when calcite is precipitated in the cave. Such short travel times simplify temporal comparisons with other dated paleoclimate records.
